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(54) Methods and apparatus for visually identifying an area on a photograph or image where 
digital data is stored 

(57) Methods and apparatus for generating images 
and/or photographs from digital data files with data, for 
example, audio data, stored on the photograph are 
described. Ink which is invisible or almost invisible to the 
human eye but which can be detected using an optical 
reader is used for printing the data on the photograph. 
When the ink used for printing audio data is slightly 
noticeable to a human, the color or colors of the photo 
are adjusted to mask the visual effect of the ink. In order 
to identify the presence and/or location of printed audio 
data, the audio data region (50) on the photograph is 
identified using a non-destructive technique. In one 
embodiment, the optical density of all or a portion of the 
image area corresponding to the audio data region of a 
photograph is reduced slightly from that of the original 
image to identify the presence and location of the 
printed audio data (40). This approach identifies the 
presence and location of audio data without destroying 
the content of the image on which the audio data is 
printed. In another embodiment, audio data markers 
(70), for example, in the form of small lines or marks, are 
printed on the photograph to identify the presence 
and/or location of printed audio data. To avoid destroy- 
ing the image content of the photograph the audio data 
region identification marks may be printed on the edges 
or boarder of the photograph. The audio data may be 
read and played using a hand held scanner. 
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Description 

FIELD OF THE INVENTION 

[0001 J The present invention relates to image and/or 
photograph generation and. more particularly, to meth- 
ods and apparatus for generating images and/or photo- 
graphs with data, for example, audio data, stored on the 
image and/or photograph. 

BACKGROUND OF THE INVENTION 

[0002] As the price of digital cameras continues to 
decrease, they are becoming ever more popular. Many 
digital still cameras have the capability of recording 
audio signals as well as a digital image. The recording 
of audio sounds, for example, music at a wedding, is 
often optional. When audio signals are recorded, they 
are normally saved within the camera in a digital audio 
file which is associated with one of the digital image files 
also stored in the camera. Alternatively, the audio and 
associated image data may be stored in a single file 
with the audio and/or video data being identified by a file 
header. 

[0003] Thus, for each optical image captured by a dig- 
ital camera, audio data may, optionally, be associated 
therewith. 

[0004] Digital audio and image files generated using a 
digital camera can, and often are, downloaded to a 
computer system capable of displaying the image files 
and playing the audio files. In addition, many computer 
systems include image processing and printing capabil- 
ities. 

[0005] Unfortunately at the present time, known sys- 
tems do not provide a satisfactory way of storing 
recorded audio information, associated with a photo- 
graph, directly on the photograph. 
[0006] In view of the above, it is apparent that there is 
a need for methods and apparatus which will allow the 
storing of audio data directly on a printed photograph. It 
is desirable that any such methods do not significantly 
interfere with the quality of the printed image or block 
out portions of the image. In addition, it is desirable that 
it be relatively easy for a person to visually detect the 
presence or absence of audio data on a photograph, ft 
is also desirable that a person be able to visually identify 
the region of a printed image or photograph where the 
audio data is stored, for example, to facilitate the read- 
ing back and playing of the audio data via, for example, 
the use of a hand held scanner. 

SUMMARY OF THE INVENTION 

[0007] The present invention resides in a method of 
generating a printed image, the method characterized 
by the steps of: processing data representing an image 
to add visible printed data identification indicia to the 
image; printing both the image including the visible 



printed data identification indicia and data to be stored 
on the printed image, the data to be stored being printed 
in a manner that results in non-visible machine readable 
data being included on the printed image. 
5 [0008] The present invention also resides in a printed 
image, characterized by: a printing substrate; a first 
layer of ink representing non-visible machine readable 
data; a layer of visible ink representing an image, the 
layer of visible ink including visual indicia of the pres- 
10 ence of non-visible machine readable data. 

[0009] The present invention further resides in an 
apparatus for processing and printing an image and 
data, the image processing system characterized by: 
means tor selecting an area within the image to print the 
is data; means for processing the image to add visual indi- 
cia indicating the location of the selected area; and 
printing means for printing both the image including the 
visual indicia of the location in the image of the selected 
area and for printing the data in the selected area in a 
so manner that renders it invisible to the human eye. 

[001 0] In accordance with one aspect of the present 
invention, audio data is stored, for example, recorded, 
on a printed image or photograph by printing thereon a 
series of marks which can be optically detected and 
25 converted back into digital data representing, for exam- 
ple, audio information and/or other information, for 
example, creation date/time information, and so forth In 
one embodiment, a bar code type series of lines of var- 
ying thickness and/or spacing is used to represent the 
so digital audio data. 

[0011] While the methods and apparatus of the 
present invention are suitable for use when generating a 
hard copy from any image or photograph data file, for 
purposes of brevity, the present invention will be 
35 explained in the context of printing a photograph. 

[0012] So that the audio data printed on a photograph 
in accordance with the present invention does not 
degrade the visual image quality of the photograph or 
block out portions of the image, in one embodiment, the 
40 audio data is printed using ink which is not visually 
detectable by the human eye but which can be detected 
using an optical reader. 

[001 3] In another embodiment where the ink may be 
slightly noticeable to a human, for example, the printing 
45 of the ink used to represent audio data will have a slight 
effect on the perceived color of portions of photographs 
over which the audio data is printed, the color or colors 
of the photograph are adjusted to mask the effect of the 
ink used to print the audio data. 
so [0014] Normally the audio data printed on the image 
or photograph will cover only a small portion of the 
image or photograph. The area on a photograph in 
which the audio data is printed is referred to herein as 
the audio data region. 
55 [001 5] In order to facilitate the reading back of stored 
audio data, it is desirable that the audio data region of a 
photograph be visually identified. The identifying of the 
audio region facilitates subsequent placement of a 
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scanner when reading the stored data and avoids the 
need for a playback device to scan the entire image to 
read back the audio data and/or other recorded informa- 
tion. 

[0016] In one embodiment of the present invention, 
the audio data region is identified by subtly modifying 
the image area of the photograph where the audio data 
is stored, tn such an embodiment, the photographic 
content in the audio data region is modified to render 
the region visibly identifiable without destroying the pho- 
tographic content printed in the audio data region. In 
one particular implementation, this is done by modifying 
the optical density of the photograph in the aucfio data 
region, for example, to lighten the region by a small 
amount such as 2-5%. 

[0017] In another embodiment, the audio data region 
of a photograph is marked by placing visual markers in 
a boarder region around the image being printed. In one 
embodiment this involves placing white boxes in a black 
boarder to identify the area within the image where the 
audio data is stored. In another embodiment this 
involves placing, for example, small black lines, on a 
white border placed around the photograph. 
[001 8] The visual indicia of stored audio data added to 
a photograph in accordance with the present invention 
make it easy to detect the presence and location of oth- 
erwise invisible printed data on a photograph or printed 
image. 

[0019] In addition to the above described embodi- 
ments and features, numerous additional features, 
embodiments and advantages of the methods and 
apparatus of the present invention are discussed below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] 

Figure 1 illustrates a photographic system imple- 
mented in accordance with the present invention. 
Figure 2 is a flow chart illustrating the steps of a 
image generation routine implemented in accord- 
ance with the present invention. 
Figure 3 illustrates a photographic image which can 
be captured and represented as a digital data file. 
Figure 4 illustrates the photographic image shown 
in Fig. 3 with an audio data file printed thereon. 
Figure 5 illustrates a printed photograph generated 
in accordance with a first embodiment of the 
present invention wherein an audio data region on 
the photograph is identified by modifying the optical 
density of the audio data region. 
Figure 6 illustrates a printed photograph, generated 
in accordance with a second embodiment of the 
present invention, which includes a dark boarder 
with white areas used to indicate the location of 
stored data within the photograph. 
Figure 7 illustrates a printed photograph, generated 
in accordance with a third embodiment of the 



present invention, which includes a white boarder 
with black lines used to indicate the location of 
stored data within the photograph. 

5 DETAILED DESCRIPTION OF THE INVENTION 

[0021] As discussed above, the present invention is 
directed to methods and apparatus for generating 
images and/or photographs with data, for example, 

10 audio data, stored on the image and/or photograph. 
[0022] Figure 1 illustrates a system, generally indi- 
cated by the reference numeral 10, suitable for imple- 
menting the method of the present invention. The 
system 10 includes a digital camera 11, an image 

is processing system 20 and input/output devices in the 
form of a keyboard/mouse 30, a display device 32 and a 
printer 34. The display device 32 may be a color monitor 
while the printer 34 may be any one of a plurality of 
known digital printers capable of printing on a substrate, 

20 e.g. paper. While the printer 34 is illustrated as a single 
printer, it is to be understood that it may comprise one or 
more printers, for example, with each printer being 
responsible for printing a different color and one printer 
being responsible for printing the audio data using what 

25 is referred to as Invisible" ink The invisible ink is a color 
agent that, for the most part; does not absorb or fluo- 
resce light in the human visible spectrum but which is. 
nevertheless, visible to optical reading machines. In one 
embodiment, the ink used to print the audio data is 

30 invisible to the naked eye but can be excited by ultra vio- 
let light. Examples of invisible ink suitable for printing 
the audio data include ink that is based on organic com- 
plexes of, rare earth elements ions (lanthanides), such 
as: europium, gadolinium and terbium dipicolinates. 

35 The printer used to apply the invisible ink may be a con- 
ventional printer, for example, ink jet, dot matrix, impact, 
and so forth 

[0023] The digital camera 1 1 includes a flash unit 1 8, 
a viewing lens or digital image display area 12, a lens 16 

40 for receiving light from the image to be photographed, 
and a flash unit 18. In addition, the digital camera 11 
includes a microphone 1 4 used for recording audio data 
and first and second switches in the form of buttons 1 3, 
1 5. The first switch 1 3 is used to control the recording of 

45 audio data while the second switch 15 is to control the 
taking of a picture. Audio data which is recorded at the 
time a picture is taken is stored in an audio data file and 
associated with a digital image data file. The data in the 
digital image data file represents the picture taken dur- 

50 ing the audio recording time period. The size of each 
created audio data file is a function of the duration of the 
audio recording that is made by controlling the switch 
13. 

[0024] In the illustrated embodiment, the camera 1 1 is 
55 illustrated as being coupled, via a bus 17, to an 
input/output (I/O) interface of the image processing sys- 
tem 20. Via the bus 17, which may be coupled to the 
camera 11 via a interface terminal, digital audio and 
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image data files can be downloaded from the camera 1 1 
to the image processing system 20. 
[0025J The image processing system 20 of the 
present invention comprises the I/O interface 22, a cen- 
tral processing unit (CPU) 29 and a memory device 24 
The I/O interface 22 is responsible for interfacing the 
various components of the image processing system 20 
to the digital camera 11 and the various input/output 
devices 30, 32, 34 coupled to the image processing sys- 
tem 20. 

[0026] The memory 24 includes one or more image 
processing routines 26 implemented in accordance with 
the present invention. The image processing routines 
26 are used to control the CPU 29 when processing 
data files representing photographs and the audio files 
associated therewith. 

[0027] In addition to the image processing routines 26, 
the memory 24 includes an area 28 used for storing 
audio and image data received from the camera 1 1 , and 
for storing data files representing rendered images. A 
rendered image is an image data file which has been 
processed and formatted for printing. A rendered image 
may comprise a plurality of two dimensional data sets, 
each data set corresponding to a different color to be 
rendered. In the case where audio data is to be printed 
using an invisible ink, the invisible ink is treated as an 
additional color to be rendered. Accordingly, in render- 
ing color images with which an audio data file is associ- 
ated, the CPU 29 will generate from the data received, 
for example, from the camera 11, a separate data file 
corresponding to each of the colors cyan, magenta, and 
yellow (assuming use of a CMY color space) or red, 
green and blue (assuming use of an RGB color space)! 
in addition to a data file corresponding to the invisible 
ink to be used to print the audio data on the photograph. 
[0028] Referring now to Fig. 2, the steps of an image 
generation routine 40 implemented in accordance with 
an exemplary embodiment of the present invention are 
illustrated. The steps illustrated in Fig. 2 may be per- 
formed by various components of the system illustrated 
m Fig. 1 including the digital camera 1 1 and CPU 29. 
[0029] The routine 40 begins in step 41 wherein the 
routine is initiated. Operation progresses to steps 42 
and 44 wherein audio data and optical data is captured 
respectively. Steps 42 and 44 may be performed in par- 
allel by the digital camera 11 illustrated in Fig. 1 . 
Fig. 3 illustrates an image which can be captured and 
represented as an optical data file, for example, by per- 
forming step 44. 

[0030] From steps 42 and 44, operation proceeds to 
step 45 wherein the optical data captured by the camera 
1 1 and the captured audio data associated with the opti- 
cal data, if any, are transferred to the memory 24 of the 
image processing system 20. 

[0031] After the transfer of data to be processed to the 
memory 24, in step 46 a determination is made by the 
image processing system to determine if audio data 
was received in addition to image processing data. This 



determination may be made by, for example, examining 
a header included in a received data file to determine if 
it includes audio data in addition to optical data or, alter- 
natively, determining if separate optical and audio data 
5 files were received from the digital camera 1 1 . 

[0032] In step 46, if it is determined that optical data 
was received without associated audio data, operation 
proceeds to step 48 wherein the received optical image 
data is rendered in memory, as is known in the art, in 
10 the desired color space, for example, CMY or RGB. As 
part of the rendering process, the optical data is proc- 
essed to form a separate set of two dimensional data for 
each of the colors to be printed. In the case where 
image rendering is performed in step 48, no audio data 
is needs to be printed on the photograph being generated. 
Accordingly, in step 48 three distinct sets of color print- 
ing data, each representing a two dimensional array of 
color printing information, will be generated. 
[0033] From step 48, operation proceeds to step 50 
20 wherein the rendered data, in the form of data files cor- 
responding to each color to be printed, are sent from the 
portion 28 of memory where they are stored prior to 
being supplied to the printer, for example, via bus 19. 
[0034] If in step 46 it was determined that audio data 
25 was received in addition to optical data, for example, the 
header of a received data file indicates the presence of 
both audio and optical data in the file or an audio data 
file was received in addition to an optical data file, oper- 
ation proceeds from step 46 to step 52. 
30 [0035] In step 52 a determination is made, for exam- 
ple, by the CPU 29, as to the size of the image area to 
be used to store the audio data on the photograph in 
printed form. Accordingly in step 52 the size of the audio 
data region is determined. Normally the size of the 
35 audio data region will correspond to, or be approxi- 
mately the size of, the minimum area which can be used 
to store the contents of the received audio data file. The 
size of the audio data area may be determined, for 
example, by dividing the amount of the received audio 
40 data, for example, in kilobytes (KB) by the data density, 
for example, (KB/sq. inch) at which the audio data is to 
be printed on the photograph. However, it can be made 
larger than the minimum size required. For example, if 
pre-selected unit sizes, for example, V6 square inch 
45 blocks, representing fixed units of data are used when 
determining the size of the audio data region, the audio 
data region would be selected to match the smallest 
multiple of the fixed size units that could accommodate 
the recording of the audio data. 
so [0036] Once the size of the audio data region is deter- 
mined, the image, represented by the received optical 
data, is analyzed. In one embodiment, the analysis is 
performed to detect an image area of the determined 
size, in the image or photograph to be printed, which 
55 has the highest optical density, for example, average 
optical density In this manner, a relatively dark region of 
the image, matching the size of the audio data region, is 
identified for use in printing of the audio data. 
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[0037] As discussed above, the ink used to print the 
audio data is invisible, or mostly invisible, to the human 
eye. Unfortunately, depending on the ink used for print- 
ing the audio data, it may not be completely invisible. In 
fact, the printing of the dye to store the audio informa- 5 
tion may slightly impact the perceived color of the 
underlying image over which the ink is printed. By 
selecting a dark or relatively dark region of the image 
being printed to be used as the audio data region, the 
visible impact of the ink used to print the audio data can 10 
be minimized. 

[0038] Once the area to be used for recording the opti- 
cal data has been determined, for example, selected in 
step 54 by performing the optical data analysis, opera- 
tion proceeds to step 56. In step 56 optical data coordi- is 
nates, that is, two dimensional data coordinates 
corresponding to an area of the image to be printed, are 
assigned for the recording of the audio data on the pho- 
tograph being printed. In addition, the spatial require- 
ments for rendering the audio data are specified, for 20 
example, a two dimensional point in the photograph 
being printed is assigned for the position of one of the 
corners of the audio data region and the overall size and 
shape of the audio data region on the photograph is 
specified. 25 
[0039] Referring now to Fig. 4, there is illustrated the 
image of Fig. 3 with audio data printed thereon in the 
form of a bar code 40 located towards the upper right 
portion of the photograph. While the bar code 40 is 
printed using visible ink in Fig. 4, in accordance with the 30 
present invention it would normally be printed using 
invisible ink. The area, in which the bar code 40 is 
located is the region which is specified in step 56. 
[0040] From step 56 operation proceeds to step 58 
wherein the optical data received in step 45 is proc- 35 
essed to render the data suitable for outputting, for 
example, to a printer. In this step the received optical 
image data is rendered in memory in the desired color 
space, for example, CMY or RGB. As part of the render- 
ing process, the optical data for each color to be output 40 
is processed to form a separate set of two dimensional 
data. Accordingly, in step 58 three distinct sets of color 
data, each representing a two dimensional array of 
information, for example, printing information, is gener- 
ated when preparing color image data to be output. In 45 
step 58, the rendering process may include adjusting 
the intensity of the individual colors being rendered in 
the audio data region to compensate for any effect that 
printing of the audio data over the color image may have 
on the colors as they are perceived by a person viewing so 
the photograph. Since the ink used for printing the audio 
data will normally have been selected prior to perform- 
ing step 58, its perceived effect, if any, on the colors 
being printed will normally be known from prior empiri- 
cal tests and/or general printing knowledge. This makes ss 
the modification of the colors in the audio data region to 
conceal the effect of the printed audio data possible. 
[0041] In step 60, the sets of optical image data ren- 



dered in memory during step 58 are further processed 
to suitably identify the presence and/or location of audio 
data in the photograph being printed. 
[0042] In a first embodiment, the presence and loca- 
tion of audio data is identified by reducing the optical 
density of the image in the audio data region. This 
involves, for example, decreasing the optical density of 
each of the 3 rendered color image sets by a subtle but 
visually identifiable amount, for example, 2-3% in the 
audio data region defined in step 56. In this manner, the 
photograph generated will have an easy to identify 
audio data recording while the integrity of the photo- 
graph is maintained since all the image data is dis- 
played and visible. 

[0043] Fig. 5 illustrates the image of Fig. 3, after it is 
printed in accordance with the method of the present 
invention which involves modifying the optical density of 
the audio data region 50 to identify the presence and 
location of printed audio data. Note that in Fig. 5, the 
printed audio data is invisible. However, the audio data 
region 50 located in the upper right portion of Fig. 5 is 
readily identifiable as the light area of the image, that is, 
the area within the flag. 

[0044] As an alternative to adjusting the optical den- 
sity of the photograph being printed in the audio data 
region, in accordance with one embodiment of the 
present invention in step 60. the optical data region is 
identified by adding a neutral density, for example, 
black, boarder 62 to the photograph with white marks, 
for example, blocks 60 being located in the boarder 62 
to identify the location within the photograph of the 
audio data region. The result of this method of identify- 
ing the audio data is shown in Fig. 6. In this particular 
embodiment, the need to modify the image the content 
of the image (optical density) is avoided via the use of a 
boarder with identifying marks. 
[0045] In yet another embodiment, the result of which 
is illustrated in Fig. 7, a white boarder with relatively 
small marks 70 is added to the photograph to identify 
the presence and placement of printed audio data in the 
photograph. In such an embodiment, the marks 70 are 
generated by processing one or more of the data sets 
representing the rendered color image to add the 
boarder and audio region identification marks 70. 
[0046] From step 60, operation proceeds to step 62 
wherein the audio data is rendered in memory for print- 
ing using the optica) data coordinates and spatial infor- 
mation specified in step 56. For rendering and printing 
purposes, the audio data is treated as simply another 
two dimensional image, for example, bar code, to be 
printed using a different ink. Normally the audio data is 
printed on top of the colors used to represent the image 
portion of the photograph being printed. In accordance 
with the present invention, the rendering of the audio 
data results in the creation of a set of data in memory 28 
that is used to control the printer 34 to print the audio 
data at the image location corresponding to the audio 
data region. 
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[0047] After the completion of step 62, the rendered 
optical and audio data sets are output, in step 50, for 
example, to the printer 34. In step 64, the printer 34 
prints the image and/or the image is displayed in 
response to the received data sets. In a CMY printing 
embodiment, first the cyan is printed using the data set 
representing the cyan portion of the image being 
printed. The cyan is followed by the printing of the 
magenta and yellow portions of the image respectively. 
Finally, the rendered set of audio data is used to print 
the audio data As discussed above, the audio data is 
printed using invisible or nearly invisible ink selected for 
this purpose. 

[0048] In the case of an RGB embodiment, the colors 
are output in the order red, green, blue, with the audio 
data being output last. 

[0049] After the image is printed or displayed in 
accordance with the present invention, the routine of the 
present invention stops in step 66, pending the re-start- 
mg of the routing 40 and the capture of a new image. 
[0050] While the methods and apparatus of the 
present invention have been described in the context of 
processing audio and image data captured using a dig- 
ital camera, the image processing and printing methods 
of the present invention can be used for processing 
audio and image data files regardless of their source. 
Furthermore, the methods and apparatus of the present 
invention can be used for locating, identifying and print- 
ing different types of information and not merely audio 
information on a photograph in a manner that is invisible 
or largely invistole to the naked eye. 
10051] In addition, while the Fig. 1 embodiments 
shows the image processing system 20 as a separate 
device located external to the camera 11, in another 
embodiment, the image processing system 20 is incor- 
porated directly into the camera 1 1 . 

Claims 



optical density of the processed image portion. 
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1. A method of generating a printed image, the 
method characterized by the steps of: 

processing data representing an image to add 
visible printed data identification indicia to the 
image; 

printing both the image including the visible 
printed data identification indicia (40) and data 
to be stored on the printed image, the data to 
be stored being printed in a manner that results 
in non-visible machine readable data being 
included on the printed image. 

The method of claim 1 , wherein the step of process- 
ing data representing an image to add visible 
printed data identification indicia to the image is 
characterized by the step of: 

processing a portion of the image to reduce the 



40 9. 



3. The method of claim 2, wherein the processed 
image portion corresponds to at least a portion of 
an image area in which the data to be stored is to 
be printed. 

The method of claim 3, wherein the processing of 
the portion of the image is characterized by the step 
of reducing the optical density of the processed 
image portion by approximately 2-3%. 

■ The method of claim 1 , wherein the step of process- 
ing data representing an image to add visible 
printed data identification indicia to the image is 
characterized by the step of: 

processing a portion of the image correspond- 
ing to at least a portion of the area in which the 
data to be stored is to be recorded to brighten 
the portion of the image being processed. 

The method of claim 1 , wherein the step of process- 
ing data representing an image to add visible 
printed data identification indicia to the image is 
characterized by the step of: 

adding a boarder to the image: and 
including in the boarder visible marks (70) iden- 
tifying the location within the printed image of 
at least a portion of the non-visible machine 
readable data. 

The method of claim 6, wherein the boaider is a first 
color and the visible marks are a second color. 

The method of claim 7, wherein the first color is 
black and the second color is white. 

The method of claim 7, wherein the first color is 
white and the second color is black. 



2. 
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1 0. The method of claim 1 , wherein the step of process- 
ing data representing an image to add visible 
printed data identification indicia to the image is 
characterized by the step of: 

adding visible marks identifying the location 
within the printed image of at least a portion of 
the non-visible machine readable data. 

11. The method of claim 10, wherein the visible marks 
are added to an outer peripheral portion of the 
image. 



12. 



The method of claim 1, further characterized by the 
step of: 
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determining the size of the area to be used for 
recording the data to be stored as a function of 
the amount of data to be stored. 

13. The method of claim 12, further characterized by 
the step of: 

identifying an area of the image of the deter- 
mined size having a high optical density rela- 
tive to other areas of the image. 

14. The method of claim 13, wherein the step of print- 
ing the data to be stored is characterized by the 
step of: 

printing the data to be stored in the identified 
area. 

15. The method of claim 13, wherein the step of 
processing data representing the image, further 
characterized by the step of: 

modifying one or more image colors in the 
identified area of the image to compensate for 
any effect the printing of the data to be stored 
will have on the perceived color of the printed 
image. 

16. The method of claim 1 , wherein the step of process- 
ing data representing the image, further character- 
ized by the step of: 

modifying one or more image colors in the 
identified area of the image to compensate for 
any effect the printing of the data to be stored 
will have on the perceived color of the printed 
image. 

17. The method of claim 16, 

wherein the data is audio data, and 
wherein the step of processing data represent- 
ing an image is further characterized by the 
steps of: 

selecting, as a function of the optical den- 
sity of the image, a location within the 
image where the data to be stored is to be 
printed. 

18. A printed image, characterized by: 

a printing substrate; 

a first layer of ink representing non-visible 
machine readable data; 

a layer of visible ink representing an image, the 
layer of visible ink including visual indicia of the 
presence of non-visible machine readable 



data. 

19. The printed image of claim 18, wherein the visual 
indicia of the presence of non-visible machine read- 

5 able data indicates the location on the printing sub- 
strate of at least a portion of the non-visible 
machine readable data. 

20. The printed image of claim 19, wherein the visual 
10 indicia of the presence of non-visible machine read- 
able data is a lightened area within the image. 

21. The printed image of claim 19, wherein the visual 
indicia of the presence of non-visible machine read- 

15 able data are marks in a boarder forming the out- 
side of the image. 

22. The printed image of claim 1 9, wherein the non-vis- 
ible machine readable data is audio data. 

20 

23. The printed image of claim 22, wherein the printed 
image is a photograph. 

24. An apparatus for processing and printing an image 
25 and data, the image processing system character- 
ized by: 

means for selecting an area within the image to 
print the data; 

30 means for processing the image to add visual 

indicia indicating the location of the selected 
area; and 

printing means for printing both the image 
including the visual indicia of the location in the 
35 image of the selected area and for printing the 

data in the selected area in a manner that 
renders it invisible to the human eye. 

25. The apparatus of claim 24, further characterized by: 

40 

a digital camera coupled to the selecting and 
processing means, the digital camera generat- 
ing the image to be printed from an optical 
input and generating the data to be printed 
45 from an audio input. 
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